Responses of broiler to dietary Japanese green tea powder (GTP) were investigated using 30 broiler chicks reared from 18 to 52 days of age . Five rations were formulated by addition of 0, 0.5, 0.75, 1.0 and 1.5% of GTP to starter and finisher diets, and each ration was fed ad libitum to appropriate group each consisting of 6 birds . Supplemental GTP tended to decrease feed intake and body weight gain with a higher dose , but tended to improve feed conversion ratio. Dressing percentage was not affected by GTP, though proportions of some parts of the carcass were influenced. Proportion of thigh meat was increased by 1.5% GTP feeding while that of wing meat was decreased in all GTP-fed groups. The quantity and percentage of abdominal fat were decreased significantly (P< 0.05) by GTP supplementation. Levels of liver cholesterol , liver fat and blood serum cholesterol were significantly reduced (P<0.05) by GTP feeding . Thiobarbituric acid content of meat remained significantly lower (P<0.05) in GTP fed broilers . GTP is likely to produce broilers with less fat, cholesterol and oxidative profiles without serious adverse effects on general performance.
Introduction
Broiler carcass composition has become major consideration in recent years because of the health concerned by many people about the quantity of animal fat consumed by them. Unfortunately, excessive fat accumulation in birds is an undesirable consequence of their accelerated growth rate and over consumption of densely nutritious feed with energy. As the broiler chicken reaches market age , fat deposition rather than protein accretion, becomes the principal feature of body weight gain . The excessive abdominal fat is less desirable for the producers because removed fat will increase the waste during processing. Fat deposition in modern broilers depends to some extent on voracious appetite of the birds. Thus nutritionists have focused their attention on the dietary manipulations to achieve the desired characteristics of growth and carcass composition of broilers, i.e. optimizing growth rate , feed utilization and lean meat at marketing age.
Green tea powder (GTP) contains easily extractable, quaternary polyphenolic , has a depressive effect of renal hypertension (Yokozawa et al., 1994) , antimutagenic (Kada et al., 1985) , and possesses significant chemopreventive effect against each stage of carcinogenesis (Mukhtar et al., 1994 
Discussion
Only limited information is available for response of avian species, particularly in broiler chickens, to supplemental dietary GTP. In our previous study on laying chicken in long term, supplemental GTP (0.6%) caused decrease in body weight gain and also observed significant reduction of total fat in egg yolk either expressed as an absolute or relative weight (Biswas et al., 2000) . This view is basically consistent with our present observation in broiler chickens that GTP markedly reduced absolute weight and percentage of abdominal fat and cholesterol levels of liver and blood serum (Table 2 and 3). Significant increase of thigh percentage with GTP feeding is not clearly explainable, though this may enhance behavioral activity of the broilers that was not measured in the present study.
Green tea containing high catechin may have an inhibitory effect on intestinal absorption of lipid (Ikeda et al., 1992) . This may prevent an excessive accumulation of lipid in the liver and other tissues. The reduction in tissue cholesterol may also be explained by a negative effect of tea catechin on formation of micell that mediates reabsorption of bile acid (Muramatsu et al., 1986) . Such increase of unabsorbable bile acids may also lead to reduction in liver cholesterol and blood serum cholesterol of GTP feed broilers (Table 3 ). An additional experiment is in progress to evaluate effect of our GTP on lipid and cholesterol absorption in chickens, in which the significantly depressive effect is being observed (Wakita, unpublished results).
The second possible explanation is on tea fiber. There is a great deal of evidence that dietary fiber could reduce the level of cholesterol in animals (Evans et al., 1992) through adsorbing bile acids and various lipids on it. In addition, the phenolic compound in tannic acid plays an important role in the catabolism of liver cholesterol (Yugarani et al., 1992) . Conversion of cholesterol to bile acids occurs exclusively in the liver and represents the major pathway for the elimination of cholesterol from the body. This may also explain the reduced cholesterol levels.
Furthermore, it has been suggested that green tea has thermogenic properties and promotes fat oxidation beyond that explained by its caffeine (Dulloo et al., 2000) . The green tea extract may play a role in the control of body composition via sympathetic activation of thermogenesis, fat oxidation, or both in humans (Dulloo et al., 1999) . This may be also one of the reasons. However, the reduction of carcass fat would have been caused by the suppressive effect of GTP on feed intake, which in turn reduce hepatic lipogenesis a major site of lypogensis in poultry and fat accumulation in adipose tissue and muscles (Saadoun and Leclercq, 1983) . Therefore, to make conclusion clear on fat and cholesterol reduction, further experiment with restricted feeding should be carried out. However, the dietary GTP could be employed to reduce the undesirable carcass fat without altering general performance on carcass in broiler chickens. There was a tendency that GTP feeding improves feed conversion ratio. This has been also observed in other feeding experiments using layers (Biswas et al., 2000; Yamane et al.,1999) . All the results including ours point out the decreased feed intake by GTP supplementation without change of body weight gain or egg production. Even though the mechanisms involved in these improvements are not precisely understood, GTP could be a potent feed addtive for broilers as well as layers.
TBA is widely used to estimate the degree of oxidation in various biological materials. Serum TBA level is known to be reduced by tea extract feeding (Yamane et al., 1999) , which suggests an antioxidative effect of tea catechins. GTP feeding, irrespective of its supplemental level, lowered TBA values in broiler meat significantly (Table 3) . This is likely to support the above efficacy of tea catechins and possible transfer of the catechins that allow preservation of meat.
In conclusion, the GTP supplementation is thought to be suitable for quality broiler production. Our results suggest that dietary GTP supplementation at 0.5-1.0% to broiler chicken diets is favorable to the consumers because it makes broilers with less fat and cholesterol deposition, and less oxidative profile without serious adverse effect on general performance.
